Nanocrystalline chlorapatites (Ca 10 
Please note that technical editing may introduce minor changes to the text and/or graphics, which may alter content. The journal's standard Terms & Conditions and the Ethical guidelines still apply. In no event shall the Royal Society of Chemistry be held responsible for any errors or omissions in this Accepted Manuscript or any consequences arising from the use of any information it contains.
Accepted Manuscript

Dalton Transactions
www.rsc.org/dalton
Introduction
Chlorapatites do not occur naturally on Earth in pure form, can be found in astral bodies such as meteorities 1 Chlorapatite has many different applications. 
Determination of bacterial susceptibility.
The antimicrobial activity of the Ca 10 (PO 4 ) 6 Cl 2 nanoparticles against five reference strains were performed by microdilution method according to EUCAST recommendations 12 .
The tests were performed by a saline microdilution method. Concentration of 1%, 0.1%, 
Powders characterization.
The X-ray diffraction (XRD) patterns were measured in a 2θ range of 10 -60 o with a X'Pert Pro PANalytical X-ray diffractometer (Cu, Kα1: 1.54060 Å). The powders were investigated by Transmission Electron Microscopy (TEM) using Philips CM-20 SuperTwin microscope, operating at 200 kV. Specimens for HRTEM were prepared by dispersing small amount of sample in methanol and putting a droplet of the suspension on a copper microscope 12 The European Committee on Antimicrobial Susceptibility Testing -EUCAST 2014 grid covered with perforated carbon. The concentration of silver was determined by Inductively Coupled Plasma Atomic Emission Spectrometry (ICP-AES) after digesting each sample in nitric acid.
Results and Discussion
Structural analysis.
The phase purity and structure of the various Ca 10 (PO 4 ) 6 Cl 2 samples were checked by XRD analysis. Tables 1 and 2 as well as in the Figure 3 . Moreover, it is further expected that the increase of the dopants amount above a certain critical level would lead to multiphase products. , and Yb 3+ /Er 3+ were synthesized for upconversion fluorescence applications. These features combined with highly photostable luminescent properties of rare earth dopants and lack of OH -group make the nanocrystalline chlorapatites highly attractive as luminescent bio-labels 18 .
The lowest concentration exhibiting bacterial count reduction was established as 0.01%, thus the antibacterial activity comparison of different chlorapatite samples was made for this concentration ( Figure 5 ). The bactericidal activity (100% reduction of colony count) was obtained for Ca 10 (PO 4 ) 6 Cl 2 containing Ag against all tested strains with one exception. In the case of E. coli ATCC 11229 strain survival rate was noted at 65%. In the case of higher concentrations tested (0,1%, 1%) the bactericidal effect was observed (data not shown).
Similar results for hydroxyapatites doped with silver were obtained by Wiglusz R. J et al.
7
.
On the other hand, a chloride ion is considered as substituent because of its biological significance. This relevance is connected with its ability to form an acidic environment on the bone surface and an activation of osteoclasts in the bone resorption processes 19 . Figure 7) . Silver ions alone are not efficient as they are easily removed from the environment. Therefore, the chlorapatites with silver and co-doped with different ions were prepared. Such composites were designed to release silver ions gradually for a long time.
Those composite materials are perfect candidate for medical devices with long-term release of antibacterial particles. Silver ions alone are not efficient as they are easily removed from the environment so the proposed mechanism is crucial for antibacterial properties of testes nanomaterials. The chlorapatites with silver and co-doped with other metal ions were designed to release silver ions gradually for a long period of time. This long process allow to preserve antibacterial properties and use this composite for different medical applications.
